Thermodynamic analysis of the equilibrium, association and dissociation of 2'GMP and 3'GMP with ribonuclease T1 at pH 5.3.
Fluorescence titrations and temperature-jump relaxation experiments were performed as a function of temperature on ribonuclease T1 with the inhibitors 2'GMP and 3'GMP to obtain information on the energetics and molecular events controlling the binding of those inhibitors. Results from the titration and temperature-jump experiments were in agreement concerning the equilibrium constant. The larger equilibrium constant for 2'GMP is enthalpic in origin and is due to both a higher on rate and a lower off rate as compared to 3'GMP. On rates for both inhibitors appear to be below the diffusion controlled limit, apparently due to conformational changes in the portion of the active site responsible for recognition of the guanine base. Comparison of the measured enthalpic and entropic terms associated with the equilibrium constant determined from the fluorescence titrations are in disagreement with those calculated from the on and off rates indicating the presence of an induced conformational change in the 2'GMP-enzyme complex. This second conformational change appears to be due to additional interactions between 2'GMP and the catalytic portion of the active site, which may also be responsible for the differences in the binding constant, the on rate and the off rate between 2'GMP and 3'GMP.